Soybean PM2 protein (LEA3) confers the tolerance of Escherichia coli and stabilization of enzyme activity under diverse stresses.
Late embryogenesis abundant (LEA) proteins are closely associated with the tolerance of diverse stresses in organisms. To elucidate the function of group 3 LEA proteins, the soybean PM2 protein (LEA3) was expressed in E. coli and the protective function of the PM2 protein was assayed both in vivo and in vitro. The results of a spot assay and survival ratio demonstrated that the expression of the PM2 protein conferred the tolerance to the E. coli recombinant for different temperature conditions (4, -20 or 50 degrees C) or high-salinity stresses (120 mmol/l MgCl(2) or 120 mmol/l CaCl(2)). In addition, it was demonstrated that the in vitro addition of the PM2 protein could prevent the lactate dehydrogenase (LDH) inactivation normally induced by freeze-thaw. In the 62 degrees C condition, the PM2 protein (1:5 mass ratio to LDH) effectively prevented the LDH thermo-denaturation by acting synergistically with trehalose (62.5 microg/ml), although the PM2 protein alone at this concentration showed little protective effect on LDH activity. Furthermore, the results showed that the PM2 protein could partially prevent the thermo-denaturation of the bacterial proteome after boiling for 2 min. Based on these results, we propose that the PM2 protein itself, or together with trehalose, conferred the tolerance to the E. coli recombinant against diverse stresses by protecting proteins and enzyme activity under low- or high- temperature conditions.